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ในสามแกนจริงประกอบไปดวย (1) ใหแรงดันดานขางท่ีคงท่ีสูงถึง 100 กิโลนิวตัน และใหแรง
ในแนวแกนไดสูงถึง 1,000 กิโลนิวตัน (2) กําหนดใหขนาดของตัวอยางหินที่ใชในการทดสอบ
มีขนาด 5×5×10 ลูกบาศกเซนติเมตร (ซึ่งมีปริมาตรทัดเทียมกับตัวอยางหินที่ใชในการทดสอบ




หิน  ดวยวิธีนี ้จะทําใหแนใจวาแรงที่กระทําอยู ย ังคงที่อยางแทจริงในขณะทําการทดสอบ 
ศักยภาพของเคร่ืองมือกดทดสอบจะถูกประเมินโดยการทดสอบการกดในสามแกนกับตัวอยาง
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The objectives of this research are to invent a polyaxial load frame using 
cantilever beam system and to assess its performance by comparing the test results 
with those obtained from the conventional method.  Key design requirements of the 
polyaxial load frame include (1) maintaining constant lateral loads in mutually 
perpendicular directions up to 100 kN with the maximum axial load up to 1,000 kN, 
(2) accommodating the rock sample size up to 5x5x10 cm3 (with volume equivalent 
to those used in the conventional method), and (3) being capable of monitoring the 
rock deformation in three directions during loading.  A constraint is that the new 
device must be inexpensive and easy to operate.  To satisfy these requirements, a 
cantilever beam system is proposed as a design solution by transferring the 
gravitational force to constant lateral loads on the rock samples.  This ensures that the 
applied loads will remain truly constant during testing.  Performance of the load 
frame are assessed by conducting polyaxial compression tests on sandstone 
specimens.  A minimum of 10 samples are tested under a variety of σ2 and σ3 values.  The 
results are compared with those obtained from the conventional (ASTM) test method.   
The test results indicate that the invented polyaxial load frame perform well 
for the assessment of the effects of σ2 on the deformation characteristics of the 
sandstones.  Measuring the specimen deformations by monitoring the movement of 
 IV
the cantilever beams is sufficiently accurate and sensitive to detect the transversely 
isotropic behavior of the sandstones.  These sandstones show transversely isotropic 
properties where the elastic modulus in the direction parallel to the bedding planes is 
greater than that normal to the bedding.  The Poisson’s ratio on the plane parallel to 
the bedding is lower than those on the plane normal to the bedding.  The discrepancies 
of the results of the conventional triaxial tests and true triaxial tests are probably 
because of the difference in specimen shapes and the transversely isotropic of the 
sandstones.  The new device can be used as a teaching tool for undergraduate and graduate 
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